Effects of recombinant plasmid size on cellular processes in Escherichia coli.
The effects of recombinant plasmid size on cell growth and viability, plasmid copy number, and synthesis of plasmid-encoded protein were investigated in Escherichia coli using plasmid pUC8 and four recombinant derivatives containing inserts of Drosophila melanogaster DNA of 1.7-6.0 kb. Growth in log phase was unaffected by plasmid size, but as plasmid size increased, maximum cell density decreased and, with the largest plasmid, cell death was accelerated after the stationary phase was reached. There was also a correlation between increasing plasmid size and decreased viability at high ampicillin concentrations, resistance to which is conferred by the plasmids. These effects were shown not to be due to transcription or translation of Drosophila sequences carried on the recombinant plasmids. Cells harboring the largest plasmid, pBS5 (8.7 kb), fared poorly in competition with plasmid-free cells in mixed cultures, compared with cells harboring pUC8 (2.7 kb). In addition, pBS5 was harbored at significantly fewer copies per cell than pUC8 at all phases of growth and supported much less production of the plasmid-encoded protein, beta-lactamase, than did pUC8. The results suggest that recombinant plasmid size may be an important parameter in the optimization of large-scale production of plasmid-encoded proteins.